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In case of high speed transmission in the field, chromatic dispersion (CD) alteration caused by temperature change of the fiber becomes a serious problem. In order to keep fine transmission quality, it is necessary to control the dispersion of the transmission line in a suitable range by tuning dispersion compensators.
For the sake of the adaptive control of the CD, an in-service dispersion monitoring technique for WDM transmission is proposed. The basic configuration of the method is shown in Fig. 1 . The difference of the propagation delay between two channels caused by the CD of the transmission line is detected using signals superimposed on the envelope of the WDM pulses. Dispersion alteration of the transmission line is estimated from the measured delay in real-time. Fig. 2 is a schematic structure of the transmission experiments, where the proposed technique is involved. In the transmitter section, 40-Gbit/s RZ signals are multiplexed into 80-Gbit/s signals with a RZ format and the WDM signal having eight wavelengths is generated. Then a sinusoidal signal is superimposed on the envelope of the WDM pulses using another LN modulator. At the receiver end, delay difference between channels is measured by a phase comparator. After passing through the dispersion compensator, each 80-Gbit/s signal is demultiplexed into 10-Gbit/s signals by cascaded EA modulators and bit error rate performance is measured.
Accuracy of the proposed method is evaluated through a transmission experiment using wound fibers set in an oven. It is clarified that estimated CD values well match the temperature alteration of the fiber.
Using the proposed CD monitoring technique and an OPGW, 80Gbit/s 8WDM transmission is carried out. Each span consists of 60-km standard single mode fiber in the OPGW and dispersion compensation fiber (DCF) as shown in Fig. 2 . Raman amplification technique is used to recover the optical loss of DCFs. Measured BERs show fine performances in all channels. Transmission properties are found to be stable owing to the dispersion control techniques throughout the field trial. A field experiment on transmission of 80-Gbit/s-based wavelength division multiplexing (WDM) signals is successfully carried out. In order to keep good transmission quality, technique of an in-service dispersion monitoring and an adaptive control of the chromatic dispersion are proposed. Difference of the propagation delay between channels caused by the chromatic dispersion of the transmission line is detected using signals superimposed on the envelope of the WDM pulses. Dispersion alteration of the transmission line is estimated from the measured delay in real-time. Accuracy of the method is clarified through a transmission experiment using wound fibers in an oven changing their temperature. The field experiment on 80Gbit/s 8WDM transmission using an OPGW with 60km 2spans is carried out and fine BER performances are obtained in all channels. Transmission properties are found to be stable owing to the dispersion control techniques throughout the field trial. 
